Mechanism of mitogenic effect of fluoride on fetal rat osteoblastic cells: evidence for Shc, Grb2 and P-CREB-dependent pathways.
Fluoride stimulates bone cell proliferation and nodule formation in fetal rat calvarial osteoblastic cells. In addition, fluoride enhances alkaline phosphatase activity, a marker of osteoblastic differentiation, in a dose-dependent manner. The effects of fluoroalumino complex (AlFx) on cell proliferation and differentiation were markedly reduced by tyrosine kinase inhibitor; 1 mM genistein or 1 microg/ml herbimycin. It suggests that tyrosine kinase-mediated mitogenic signaling involves a series of protein-protein interactions between tyrosine-phosphorylated receptors, Shc and Grb2, resulting in an AlFx-induced mitogenic effect. The results indicate that AlFx dose-dependently enhances the tyrosine phosphorylation of the adaptor molecule Shc (p52) and its association with Grb2 in the tyrosine kinase mediated pathway. In addition, AlFx decreases the phosphorylation level of CREB without any change on the amount of CREB protein. Taken together, the results suggest that adaptor proteins, including Shc and Grb2 of the protein tyrosine kinase cascade are implicated in fluoride-induced mitogenic activity of fetal rat calvarial osteoblastic cells. Furthermore, CREB which passes signals from cAMP to transcriptional factor CRE, modulates the fluoroaluminate-induced metabolism of bone cells via a decrease of phosphorylation level.